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by chemical and" microscopic tests to determine composition and structure. While such tests have considerable value in the absence of any knowledge from experience, they do not take the place of that kind of knowledge which is obtained from having observed the strength and weathering qualities in actual structures which have been long exposed to the action of the elements. It is always desirable, therefore, to have stone from quarries of established reputation, the products of which have long been upon the market. For this reason where stone specifications are prepared for a given locality, the engineer may inform himself of the most available kind of stone to be used at that place, and may specify two or three alternative varieties, by naming the quarries. Evidently this would not be practicable where general specifications are prepared for an entire railway system of such large extent as that of the Chicago, Milwaukee and St. Paul. For this system the specifications
read as follows:
Stone.
Bridge, block rubble and common rubble stone must be of sound and durable quality, free from flint seams,, powder cracks, dry and incipient cracks, flaws and other imperfections, and of such character as will resist the action of the weather without injury to the masonry in the climates traversed by the railway company's lines.
All stone, except riprap, shall have its top and bottom beds approximately parallel to each other and to the natural quarry beds, and shall be approximately rectangular in shape with sides perpendicular to its beds. *
Bridge stone shall be from 14 inches to 24 inches thick, from 4 feet to 7 feet long, and from 2 feet to 5 feet wide; but in no case shall its length be less than two and one half times its thickness, nor its width be less than one and one half times its thickness.
Block rubble stone shall be from 8 inches to 14 inches thick, 2 feet to 5 feet long, and not less than 18 inches wide.
Common rubble stone shall not be less than 6 inches thick, 16 inches long, and 10 inches wide.
Riprap must be of sound stone of such quality that will not disintegrate under the action of the weather. It shall be of random size and shape, none to be less than 20 pounds in weight, and the majority such as can be handled by one man,

